During embryogenesis, the aorta-gonad-mesonephros (AGM) region serves as an important niche for various kinds of stem cells, including hematopoietic stem cells (HSCs), primordial germ cells (PGCs), meso-angioblasts and angioblasts. Here, we report additional two types of stem cells that are in close association with definitive hematopoiesis in the AGM. While the hemogenic endothelium is well known as the precursor of AGM hematopoiesis, the hemangioblast, a cell type bearing hematopoietic and endothelial potential, is hypothesized for long time. To address the issue, we developed a unique three-step assay of high proliferative potential (HPP) precursors. The dorsal aorta plus its surrounding mesenchyme (AoM) other than the gonad and mesonephros (GM) contained clonal HPP precursors (CD45+ CD31-) with hemangioblastic characteristics. They displayed hematopoietic self-renewal ability and were readily to differentiate into functional endothelial cells in vitro, i.e. incorporating Ac-LDL and forming network structures in Matrigel. The clonal nature was verified by cell mixing assay. Surprisingly, the bipotential precursor, designated here as the HPP-HA, was not readily detected in the yolk sac (E8.25-E12.5), embryonic circulation (E10.5), placenta (E10.5-E11.5), fetal liver (E11.5-E12.5) and even umbilical artery (E11.5), reflective of its strictly spatial-regulated ontogeny. Intriguingly, the HPP-HA was detected in the umbilical artery when cocultured with AGM cells, suggesting the unique microenvironment cues in the AGM.
